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focused eonpmtsBzo® mttsal valve isevxce and method 

Field of nhe Invention .' 

Ill The present; invention generally relates: to a. devi.ee 

5 i r treating dilatec 

The present invention snore particularly relates to a device 
and method, for delivering s localised torce to the mitral 
valve annuius to reshape the rritrai valve annuhae. 

10 'V - v ' , v , 



P] The human hear;: generally includes four valves. Of 

these valves, a most critical one :os fcnov/n as the mitral 
valve. The mitral valve :;.s located m r left atrial 
ventricular opening between the left atrium and lett 



coneiderable back pressure as the left ventricle contracts. 
20 The valve cusps of the mitral valve are anchored to 

muscular wall of the heart by delicate but strong fibrous 

contraction. In a healthy mitral valve, the geometry of the 
mitral valve ensures that tne cusps overlie each other to 
11 > t - t - e; t ' alar 

14) The normal functioning at the mitral valve in 

* ' s c> <. ^ v. v o d- fe ^ 

?eomscr; s ar dteffe; e sure v h<. mitral 

valve during iert ventricular contraction. Such ineffective 



! < t i 



a, ^o- ^ s c i u?h tnc nitral vatvs? and 

!><-•> Diseases such as bacterial s in of 
the t rt failure < i * < v i 

distortion or dilation of the mitral valve annuius. Roadless 

to - $\ v < 1 ^ ^ \fv"trti 

£53 > 

impaired function i scat s 

1 *■ i has bean found to be particularly suitable for 

severely damaged or deh>rmed< While the replacement of the 
entire valve eliminates the immediate problem associated with 
a dilated f j • i -5 valve eniudus, presently >_P , i prosthetic 
heart valves do not possess the sane durability as natural 



Hi Known as annul opl as t:y ( require 
surgically restricting the valve snauius to minimise dilation, 

the base « tine 

valve leaflets to reshape > v,;;lve annuius and restrict the 
l f *< ^ t j ' ! * t i ^ 

oi the mitral valve, 

£7.3 ' s ' if d <■ - > o \ e-- ' 

developed for use is such surgery. In general, prostheses are 
annul as 5r partial 1\ annai ; taped sucidoers ehlch tit about 
the case of the valve annuius. The annular or partially 
annular shaped members may be formed i<- a rigid material ( 
such as a metal, or froai a flexible material, 
IB} hi I* ie pricu t hods mentioned above e • 

bCCC C ^ - , ^ v , < ! _1 I 
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regurgitation, they have net been without problems and 

\ -s 1 53 30 i I £ ~ 

are ^tt>iv ^ v c e ; < \ t \ t nf 

f >v v t ■> v. - ^ . --s tec! 

procedures. Moreover, such op ? s as 

particularly stressf 1 s 5 co^ps ee &rdxa< 

c one i t i o n . Given these factors, s u eh p r c > :: <e > d u res are o f. t en 
ivs-ee: a- a Lee- ■■ ^ i - - * o i ■* ci u U^< 

mitral regorgi tation progression. Further, the effectiveness 
of < proe ir« i trie t tt isses Soring \ procedure 
and raay not be known until a ranch later time. Hence, the 
ability to raafce ,*d„ unmeta y to or changes in the prostheses to 
obtain optimum et t ectivenese in exi redely limited. Later 

* i i < I i another open heart 



at least 

and then extend 



having an unstressed arched cent igaration when placed 
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coronary sinus . The device partially encircles and ex»r:s an 

press i tral v s e inwiit tessure 

constricts the mitral valve annular, or at least a portion of 
it, to essentially restore the mitral valve geometry. This 
5 promotes effective valve sealing action and eliminates mitral 
rogurgi tat. ion. 

The device may he implanted in the coronary emeus 
using only percutaneous techniques similar to the techniques 
used to implant cardiac leads such ss pacemaker leads. One 
10 i v ! s to ce includes a 

on , » 1 .' rorhig ; eieasahiy < v>^< 

to the device. The introduces: is preferably flexible to 

i tod, <r > ■> <r > } ea d i ,to - < 

coronai s us ct:o igi t < a? > promot« 

15 guidance, an. elongated sheath is first, advanced into the 
coronary sinus. Then, the device and introducer are moved 
through a lumen of the sheath until the device is in position 
within the coronary sinus. Because the device is forced of 
resilient material, it conforms to the onrvatoros of the lumen 
20 as it is advanced through the sheath. The sheath is then 
partially retracted to permit the device to assume its 



pressure on the mitral 
[12] The foregoin 

traditional open heart 



< L t US 5 V 

progression. Further tire device :nry he placed with relative 



! i t i 



ease by any rrimrrially invasive cardiologist. Still further, 
since tlie heart rosrd.es rocpierely it k to ^ kuI Ute 

t \ t - < ,t oa il; 

a t a d > x < f ble 

sued a dyes con: .:: aey ba made dur ing the procedure and before 
the patient is semi to recovery. 

[133 t r ; ^ a "ur < >c a s-~ \rra~- -5 t >> 

obstacle:-; to this recently proposed procedure f.or treating 
mitral regurgitation. Mors: specif ioai iy , the human heart 
includes a coronary artery -which descends from the aorta. One 
branch of she coronary artery is the circumflex artery crush, 
in turn, includes the left c -i„ arsncb of the a rM v 
artery, As used herein, the term "circumflex artery* is taken 
so include the circumflex artery itself or any branch 
therefrom. The circumflex artery exceeds distal ly generally 



Id the crossover point of: the oi reamfdlex artery an: 
'y c ay old flaw in the 



n; 

Lea! < t 

ealized ferae against a discrete portion, of the mitral 
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a 1 ve a can t« la t & xi t r a .1 ; 

U t % , ■< . ^ - - O! at i n - e ~ ^ s id 

f an. Hence., while devices chat attempt to encircle the 
j >rovidin 3 gnera li-asd 

5 reshaping of the mitral valve mnu 
t <-<-u y \a £ a 

may only foe needed.. Such iocs lis: ad therapy would have all che 
b et ■> at h a > o3 t < a - - 

therapy device may be- easier to irvidarit and adjust. Further-, 
10 .. .. , : d 

generalized thseapy device, thus providing the additional 
advantage of eliminating the need of avoiding the ci rcec I ex. 
artery all together. 



force applier that applies an applied force to a discrete 
20 portion of the atrial wall of the coronary sinus adjacent to 

the ndtral valve annalus to concentrate the applied force on a 
discrete portion or the mitral valve annuls. 



coronary sices to change tine chape id the 
I us. h . nn * p. * i - ' 

ubttantiaily less than half the circumference 



er of the coronary sinus, Th 



& 



ps i i K - i 



a "'-<• ~- > Th. v. iav in -U^ fevrr^ lo 

eeebmnieally expandable . or «el f -expandable. 
[IS] The device re y < r include a fores s " b.to- 

cha;: distribute:" *:,he applied force armrg a pericardial wall of 
5 the coronary sinus, The fores applier may foe configured to 
apply the applied force to a plurality of discrete portions of 
the atrial wall of the coronary sinus. The surface area of 
the force distributor is preferably substantial ly greater than 
the surface area of the force applier. 

10 [20] The present invention further provides a mitral 

valve therapy device configured to he placed in the coronary 
sinus of a heart adjacent to the mitral valve annuius, tbe 
device including a force distributor and a force applier. The 
force distributor distributes an applied force along a 

15 pericardial >-.a). "■ of the coronary sinus and one fort-;: applier 
applies the applied force to at least one discrete portion of 
a wail of the coronary sinus adjacent to the mitral valve 

t O % ' < I 3 ^ l - ,C "irvil- )' 

20 imi The force applies: has a length substantially less 

force applier may apply the applied force to a plurality of 
discrete portions of the wail of the coronary sinus adjacent 
to the mitral valve annuius. 

25 122} The force distributor may include an elongated first 

meet ?n < > sly contact the 

pericardial wall of the coronary sinus and the force applier 
may include a second member: extending from the first member at 
an angle and having an end that applies the applied force, 

30 (231 o \ resi ientlj onne ted to 

the first member. The first and second members may be 

< elongated me h may be 

formed from a resilient material. The second member extend 



7 



c le first p smi i>r inter? at oppose 3 5 the first 

C243 The ore appiier may iurr.ner include at lease ones 

additional i:!e;±-er extending fro.::; the f .inert acre: or :. ere renal;. :• •: c 
5 che opposed ends of the first mextber. The at least one 
sdd.iticna:': merdr-er may extend tr.om the first member 
substantially parallel to the second rsiioe;'. The first and 
second members may form an integral structure, 

ID structure and the force appiier may be at least one columnar 
js structure extending 1 the elongated frame structure. 
The at least ens ccheear frame structurs is preferably 
expandable from a collapsed condition to an expanded columnar 
condition. The at least one columnar frame structure may be 

15 balloon expandable or sol f -expandable . 

13 €] The elongated frame structure may also be expandable 

from a collapsed condition to an expended condition. The 
elongate *- star t t ^ «s>»lt~ 

expandable . 

20 [27 J The force applier may include a plurality of 

columnar frame structures. The plurality of columnar frame 
structures preferably are expandable from a collapsed 

columnar lirame structures may be balloon expandable or seif- 
2 5 expandable. 

I'ZB) The device may be an elongated frame structure. The 

transverse dimension to form the force sopl:ler. The elongated 
frame structure may he expandable in transverse dimension end 

[29] device ma « 

outwardly curved end portions :: h.e: -engage the pericardial wall 
of the coronary sinus to form the force distributor and an 

8 



n \ i shpjos*> 



inwardly carved portion between the outwardly curved end 
port! - to to i t ^ f 

|30] The invention far^i < 1 t \st ^ 

eo c ion .vit ^ - of 

5 applying a force to a discrete localised portion of an atrial 
*ali ; s to con \ ea on a 

corresponding localised port; ion or a mitral valve annulus to 
change the shape of the mitral valve annul us . The applying 
w 5 > (. 3 > t 5 ; ic 

10 device in the coronary sinus, the device applying the force t 
the discrete localized portion of the coronary sinus. The 
f ^ i o * - > t i - , „ K to 

a deployed ondi; in; , the pla; ting s; -p s ;; ■ ; nest y 
carried out while the device is in the collapsed condition, 

15 and the device is preferably expanded to the deployed 

condition after the device is implanted. The device may he 
self- expandable, expanded with a balloon, or be mechanically 
expandable . 

1311 The method may further include the step of 

coronary sinus. The applying step may include the step of 
applying e force apis - I ^ >f: discret* Localised 

device applying the force to the plurality of discrete 

preferably expandable from a collapsed condition to a deploye 
30 eonditb * " f p - is prefei oh carried uJ 

r ; \ < i sf ter the 

device is implanted. 



132} The features of she press eno invention which are 

believed to be novel ere set forth with particular;. oy in the 
5 u e v v i ** ^ t v. ' > w •■ i e^ ; e i v 

and advantages thsrscf , xmy best be or.cer:-: r :■<;;■; by irakrag 
reference to the t N v s " * r )>* 0 ~ T too-": or 

j 5 nt&s of 

x s\ v N and 

10 wherein; 

£33] FIG s speric £ a bur; art wit) the 

a t r i a r amoved ; 

|34] FIG, 2 is a superior view of a huinao heart similar 

to F < =5t i ^ ' ( vt 

is eaoo ng d 

£353 FIG , 3 is a superior view of a bursar heart similar 

to FIG. 1 illustrating another deployed mitral valve device 

20 similar eo FIG. 1 illustrating a stall further mitral valve 
device esnbodying the present invention; 

til} FIG. 5 is a further superior view of a henan heart 

similar to that of FIG. 1 illustrating a still further natral 
< a ve e ' v * > h di 
25 I' 38] FIG- 6 is a perspective view of. another mitral valve 

PS3 FIG , 7 is another perspective view of a further 

30 {403 FIG. 8 is another superior view of a human heart 

% " . ^ < < . v - 1 , , ~ - . , 
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14,1} FIG. 9 is a side view of the device of FIG . 8 being 

ssxp&ndfcd by a balloon into a depil ay no condition in accordance 
with the present invention; 

C42] Flo , ID is a perspective view of another mitral 

5 valve device shown in a - * ' *p*~c o» in accordance with 

the present invention; 

[43] FIG, II is another perspective view of the device of 

FIG , 9 ehowr; in an expanded deployed condition in accordance 
with the present invention; and 
10 [44] FIG. 12 is a perspective view of still another 

mitral valve device ernbodying the; present invention, 

D&SCRXP'TXCM OF THE XSrVB^lOH 
£4S3 Referring now to FIG> 1, it. is a superior view of a 

f h- . <u> 5 o t i- . v i i > r \ 

in FIG. 1 are the pnlrianary valve 22, the aortic valve 24, end 

20 the tricuspid valve 26 of the heart 10, 

[4§3 The ox-it. s. valves 12 include sst I6 t a 

posterior cusp 18 and an aonulos 20. The ssr.no I as encircles 
the cusps 16 and IS and maintains their spacing to provide a 
complete closure doling a left ventricular contraction. as is 

25 well known, the coronary sinus 14 partially encircles the 

:1s also known, the coronary s: vans; is cart ot the venue system 
of the heart and extends along the AV groove between the left 

mitral valve therapy device of the present love at: ion therein. 
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147} The circumflex artery 1? branches xe t »«- coronary 

artery 15 and supplies blood flow to critical tissue of the 
heart 10. The circumflex artery passes beneath the coronary 



sinus 14 st a crossover point 19, As will he seen. 
5 herehuai tec ,. the devices of the present invention avoid 
•^m 1 - o c I " . o , ^ -e v , i - \ 

s x4 

£481 FIG, 2 shows a mitral valve therapy devise 30 

(. % iv< iv < > d t PIC 2 

.1.0 the device 30 has an elongated base or first mertber 32 having 
an arcb < r t i i ah uncus *ntat 

the pericardial I 13 of the coronary sinus 14, As will be 

en her* ;o s s v; a applied a 

distributor than d:b;n:ribnlas a force applied to the atrial 

15 wall ' of the coronary sinus 14 and the adjacent: astral valve 
annuius 20 that reshapes the mitral valve annuius far 
terminating mitral regurgitation. To that end, the device 
includes a second » } «■ 34 which extends frors the first 
ner v e 32 a> a ^ iv> The ^ -o o ^ j < - o>> *oo 

20 nis it 3^ -5 i>3 4C the 

U < *• " v > t 'v • - 5 " , v > v < O- nJ \ 

shoes 14 to apply en applied, force to a localized discrete 
portion 23 thereof end a corresponding localised discrete 
portion 25 of the ?c:Ltr:al valve anriiius 20- Hence, the applied 

25 force as i Host ra red , reshapes the lehtral valve a; .ruins 20. 
[43 J The force applying second rarnoer 54 may take a 

si 5 > fa ' v ■> ther: co xi X :a ox) 

prts ding in end *2 which wis ipply the p:;pli< ; without 

piercing or otherwise a-etes :. re she coronary sinus 14 or mitral 

30 valve annul us. The device 52 is preferably ferried of a 

! o a ckel titan 
v •> 1 o-a - x _ ' * ■>„ * a a 1 
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known., is capable of hmhig preformed bus manipulated to bo 
straight or partially bent while having su f fie lent memory to 
return to its preformed configuration. Stainless steel is 
also asaong e materia i ay be ming e 

5 device 30, The first and second - i « 32 and 34 may be 

formed < the same material as an integral structure or may be 
tornu \ oi 

CS03 As will be noted in FIG, 2, the distal end 38 of the 

ba e ■> i the 

ID t IK t \ " ^ I i - » ^ i l- d~ < o 

32 k - ,o o - the 

circumflex artery. 

[31] Referring nor to FIG „ 3, it illustrates another 

) t ~ f t i -> 

v v lb fci re t x <. , , it nco" " v ' 

which may be any one of the materials previously referred to. 
The device aO includes a pair « outwardly curved end portions 
52 and 54 that substantially continuously engage the 
20 pericardial wall 13 of the coronary sinus 14. The end 

portions 53 and 54 thus form the force distributor of the 

po* Cv- c _ , > - 5 0 

a <. * ' v <, t > ! ! 

31 outwardly curved end pec: t.i.oms 12 and. 54 to form the force 
applier. As will be noted in FIG . 3, the force appiier 56 

v ■< i i of 

applies the applied force to the corresponding localised 
30 discrete portion 25 of the mitral valve annul-as 20, The 

foregoing: results in. the reshaping of the mitral valve annulus 
20 for treating dilated cardiomyepatby. 
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[S2] it say air. a be t ed in PIC > that: the distal end 

58 of the device 50 is proximal to the crossover point 19 of 
the circumf kz artery 17 and the coronary sinus 14. Hence, in 
accex lonre } . ■< -■ < * s~v 

5 r> \ s not etfoct <> dan c SO. 

C53] v t - _ * ; ^ o T„ciai 

^ > x . x- ^ >d and 

deployed in the coronary sinus 14 of the heart 10 . The device 
SO takes toe r.'xm oi an expandable iramo s;:ruct:vre 62 which 

10 i $ he gormed from Kit in , it th de> < 60 ia\ be 

first implant < < i c i > a eo sed 

i ^ and then thereafter expanded to a deployed s <. a 
as illustrated. The device say be expanded by a balloon as 
known in the art, for example. 

15 [S&j M at:nat.iv« t d i< 50 s y be sell pane a 

Mors particularly, the frame structure nay be formed from 
Nitinol or other similar titanium based clastic material known 
in. the art and heat treated as is known in the art while the 

advanced into the coronary sinus with a catheter, After 
collapsed devj.ee may be released from the catheter. Upon 




disc te r> ^rt I ">e 

mitral valve annul us, 
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It-v h& will i in FIG. 4, and 

applicable to all of. the embodiments of; the present invention 
disclosed herein, the force applier has; an axial length 
substantially less than on ilf the c rence ■>£ the 

5 mitral valve annulus 20, This differs greatly £rosr. prior art. 
devices which attempt to reshape the mitral valve annulus by 

t v s . ? o r > s e i i } 5 

valve anon lor: that hies along the coronary s:inus. While such 
d v. « n s a. ot'*.~_ ■>< * ; o o^c i 1 -n ^ _ w 

10 assiaias reshaping" is :.n sharp contrast to the localised 

so; i c i s e armulu nuced hp the 

devices and method of the present invention. 
157} FIG. S shows another mitral valve device 70 

embodying the present invention implanted in the coronary 

15 r i •> ^ 3 is an * 3 

structure 72. As will he noted in FIG - 5,. the device 70 has a 
u » io - >«■ ) > i t o T> Outi' 

of increased transverse dimension 76 cause an applied force to 

20 coronary sinus 14. This in tarn causes the applied force to 
s « s ports. or 25 c t the rrdtaahi 'a 

25 * * x a d i i ^ 0 w aip. e 

applied force. The frame structure 72 is preferably self- 
-> { i i 5 << is n- -i- o < o - 5( p expended ? the* 

For self -expansion, the frame structure is preferably formed 

30 from Nicinol or ano er tits ss« eia ti rial For 

' 1 ' 5 N ~ o < t > * ii'' w o h ra/ be 

i f J < _ ' o^ 
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CSS] FIG . 8 is. a perspective view of ;«,■;>>:■!• tral valve 

device 80 embodying the press;;;: invention, The device has an 
elongated .vera! -tubular base 82 having cut-out portions 84 to 

foendi > ^ s< out pes 84 

are c 

contact the per \ca rdia! wall of !:h-= coronary sinus when ;:he 
device 80 is implanted in the coronary sinus to on s •: rinute the 
applied force. 

f 601 The device 80 further includes a force applying 

member B8 which extends from opposed si derails 9 0 and 92 

the coronary sinus to apply the applied force to a discrete 
portion of oho sotrii value ormolus to reshape the mitral 
valve anuulus. 

[§1J The device 80 may be formed by laser cutting: a 

isiitinol tube or from another suitable material. The member 88 
may be set in the illustrated position by heat treating hut 
capable of resiliently bending in line with the aidewalie §0 
and 32 for implanting and thereafter self expand to return to 
the deployed condition shown, 

C62] FIG. 7 is a perspective view of another mitral valve 

<• > J v e < 3. wh is uiasilax to 

semi -o: abuiar bare 102 having cut-out portions 104 to allow 
bending of the base 102. Between the cut-out portions 104 are 

the pericardial will of the coronary sinus when the device 100 
is implanted in the coronary sinus- ;:a dis ;; xhbu te che applied 

[63] The device 100 farther includes a pair of force 

applying members 108 acre 103 union extend substantially 
parallel to each other free; opposed sidewaiis 110 and 112 
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iate>::mui:iate t he ends of the base 103. The members .1.08 and 
109 each have en end 114 and 116 for engaging the atrial voal 
of the coronary sinus to apply the applied force to a 
plurality or. discrete portions of the atrial wail of the 
coronary sinus to in turn apply una applied force to 
corresponding discrete portions . :: the snh.ral valve annuius 
reshape the mitral valve annuius. 

[S43 v= ,n 'u- i t > v, r t << 

Pitinol tube or from another suitable material. The members 
108 and IDS may be set in the illustrated position by heat, 
vet* > ?! t > the 

s ! e>. s 11C ell fo % i o tl e spriii: 

to the deployed condition as shown. 

[SSj FIG, 8 shows still another mitral valve device 120 

embodying the present invention implanted in the coronary 



) w t j o ^ , 

im The device 120 takes the form of a frame structure 

122 having an elongated base 124 that males substantially 
continuous contact with the pericardial wall 13 of the 
21 coronary sinus 14. 

[S?1 The base 124 is s«n>-„ - Extending from the 

base 124 are integral columnar structures 136 and 128, The 

apply the applied force tc the plurality of discrete portions 

described herein, is expandable iron* a collapsed condition to 
rmit implanting oi « - < i 'i diS once 

17 
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on as ' «a To that: sac . the frame structure 122 may 
be ided £ oon ex < **ic 

tier p 1 oy od a s; i 1 1 u s c r a 124 
has a greater surface arsa than the ccluraar structures 12 S 
5 no * vs ' t t a ^ i the p s _ ardial 

wall 13 of the coronary sinus 14, 

169} FIG. 9 shows how she device* 12 0 oil FIG. 8 tiay be 

txu * 'o v as . ' j to j 

d cars i. balloon 13 0 is 

10 insert >io the d T K he I > » t is 

inflated as th - on 130 inf * << he f ra 

4 t * c * t-c { a .a > a-o ! t ■> the 

deployed base 124 and than deployed columnar structures 126 
and 128. 

IS 170 j FIGS. 10 arid 11 shew a still further device 140 

expanded to a deployed condition. As; best seen in FIG, 10, 
the device 140.. when in the collapsed condition, takes the 
forte of a hollow cylinder 142 having slits 144 along its axial 
20 length. Extending through the hollow cylinder 142 is a pall 
a e to s enla td .14 

[71] As jest s - 1 

25 held stationary against a grip spring 150. Thin causes the 

O': '. *: i t: «- * - ' : i i O 1 v S 14 1 •* CO 1 t 

force earlier which apply a force to a discrete portion of the 
takes the form of a bsiioon 162. The balloon, when .reflated 

tO 1 n r > V 
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device 160 is expanded for applying a force to a discrete 
portion of the coroaary sinus to reshape the mitral valve 
anno. Ins . 

5 |?33 The balloon 162 is inflated by a balloon catheter 

166 which carries the baib: ot 162. The balloon, ,dv; 
t * I ten 1 h guided intc positioj ** chin 

the coronary sinus by 3 godde voire 168 upon which the catheter 
166 is mounted. When the balloon is positioned within the 

10 coronary sinus as desired., the balloon is inflated by the 

introduction of a fluid or gas into an inflation port 170 of 
the balloon cs the t< - t roe t 

discrete portion of the mitral valve axs.au 1 us. The device of 
FIG, 12 is pm In well ted i:o ~ i > 

IS: example, to measure the effectiveness of a device in various 

["Ml As jnay be seen Srosa. the foregoing, the present 

invention provides a mitral valve device and method for 
reshaping the mitral ?.lva } } 
20 ue* s The devices apply an applied force to one or 

rsqre d 

coronary sinus to reshape the adjacent mitral valve airaulus in. 

& I * - > ^ » ^ ,.1 t 

all of the embodiments disclosed harem avoid the crossover 

25 point of the circumflex, artery and the coronary sinus. 
i?SJ While parrir.nl.?:-; enioodioon;: r= ol the present 

invention have been shown and described, modifications may be 
made, and it is therefore intended in. the appended claims to 
cover ail such changes and modifications which fell within the 

10 true spirit and scope of the Invention, 
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What, is claimed; 

1. A mitral valve therapy device cent iyured to be placed 
in the coronary sinus ot t, heart adjacent to the mitral valve 

nnuio tl d an 
applied force to a discrete portion or the atrial wall of the 

< > * i < * to 

concentrate the applied force on a discrete portion oi the 
mitral valve amiulus . 

rhe le\ c oi clas * n the coronary sis is has 

an unstressed c::oxs~sect.ionai dimension arid wherein the force 
applier has a cross -sec clonal dimension greater than the 
unstressed cross-sectional dimension oi the coronary sinus; to 
change the shape of the mitral valve annulus. 

3, The device of: clai.cn i wherein the mitral valve 



> expandahXo. 

' v ' the deviv 
cylindrical in configuration . 
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9. The device of claim i wherein the force applier 
applies the applied force to a plurality of discrete portions 
of the atrial wail of " e coronary sinus. 

10 , The device of claim. 8 wherein the device is a frame 
5 structure. 

11, The device of claim 10 wherein the frame structure 
is bailees - ^< ' * - 

12. The device of claim 1 x- > \ > including a force 
c t i . - v o ~ t ^ ' v o j x a a 

10 O ^1! + 

13.. The device of claim .12 wherein the force applier 

< r<u > <- i.<-„ n - 

of: the atrial wall of the coronary sinus. 

14, The device of claim 12 wherein the force distributor 
15 ha s i ii * ac t < % a* e <. i > a ->j 5 ) s 

* * * ! C v 1 t 

area of the force distributer is greater than, the surface area 
of the force applier . 

15., The device of claim 1 wherein the force applier is a 
20 balloon. 

Si 1 „ - - > J ! 1 i i 

valve •■ 5 converts 

a force distributor that distributes an applied 
25 force along a pericardial wall of the coronary sinus; 

a force aj. - v * - ed f ore; t at 

sinus adjacent to the mitral valve annulus to concentrate 
the applied force on at lease: cue discrete portion of the 
30 mitral valve annulus. 

17. i>~ ~ - i ^ e 

a 5 a - ce: a strain the force applier h< 



FCTdlSCd/J m 



a length substantially less that, one half the :i trad valve 
annul us ci rciisference , 

18. The device of claim 16 wherein she force appilor 
applies the applied io;:ce to a plurality of discrete portions 
of the wall oi the coronary sinus adjacent to the mitral valve 
annul us , 

19. The device of claim 16 wherein the force distributor 
comprises an elongated first »-feer configured to 
substantially continuously contact the pericardial wall of the 
a rot try sinus and whers <; <> <p > e c mp5 

v a 1 d i 1 - £ v the 

- 3 o> x u \' t u . p^i s th« ^ ol oo ^.<. < 

30, The device of claim 19 wherein the second member is 
res i lies-it ly connected to the first mmfo&x. 

21, The device of claim 13 wherein the first, and second 
members are integrally formed from a same elongated member. 

32 < The device of claim 21 wherein the same elongated 



aids and vnerein the second member extends from the 
sher intermediate the opposed ends of the first 



the first member intermediate the opposed ends of the first 

25, The device of claim 24 wherein the at least one 
° t a ti %ll> 

parallel to the second member, 

26- The device of claim 24 wherein the first and second 

5 tore 
27. The device of claiav 16 wherein the force distribute* 
is the f 03 appl as 
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es at I « " <tendi from 

•: h?: t i < - ' 

2'< . The device of claim 27 wherein the at least one 
colamar frame structure is expandable from a collapsed 
condition to an expanded columnar condition, 

2g . The dsn as i N least 

•o I ran r f ra true is ••>•: 

30, The device of claim 2 8 therein the at least one 
columnar frame structure is balloon expandable. 

31, The device of claixn 2'? wherein the aiongabso frame 
structure is expandable from a collapsed condition to an 

32, The device of claim 31 vherein the elongated frame 
; -enure s se exp< d ibl< 

he o< oo a: air 1 ' m se - e i n to > - " i x 
1 1 f " ~ ~ 

34. The device of claim 2'? wherein the force appliex 
comprises a plurality of columnar frame struct cream 

35, The device of claim 24 wherein the plurality of 

condition to an expanded eoltunnar condition, 
eoiumnax frame strv fares a\e sell expandable, 
columnar frame structures are balloon expandable, 

nana - oi^im > ^ oj * o e-> *~ th 

force applier. 

structure is expandable in transverse dimension, 
structure is self --expandable , 
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41, The device of claim i« wherein cha e y <> frame 
x ;fciir« i s bed ., i >. *bl« 

42, The device of claim 16 wherein the device is an 
e. created lu-.uf- fuou~a ratar:^ :>:v i ^-o per j 8 ; v 
engage the pericardial wall of the coronary sinus to form the 
force distributor end an inwardly curved portion between the 
outwardly curved end portions to form the force epplier, 

43, A method of treating dilated cardiomyopathy of a 
heart including the step of applying a force to a discrete 
localized portion of an aerial wail of a coronary sinus to 
concentrate the force on a ; localised portion of 
a mitral rah-'-- annul us to usance rune oi tfn jail ad vaiu 
annul us . 

* e < < . ' ; -> o . 



30 46. The method of cla.uc 45 wherein the device is 

> paoouel _ PlOI r< < > <■ o Of < ' tO >;i >v>U 5 ' CI 

wherein the implanting step is carried out while the device is 

25 deployed condition after: the device is implanted. 

47. The method of claim 46 wherein the expanding step 
includes expanding the device with a balloon, 

48. The method of c 4 he e •> s > e 
3 > ( \- < < i ^ i o ^ ,f. , 

311 49 > The method of c 1 a : 43 including the further step of 

i t « » i- 4 ^ ^ < <> i ^ o p~ o-m.vi-^ uoli - the 
coronary sinus. 



SO, The method of eiaie 45 wherein the applying step 
includes he step of ap: , j the force fc< a plurality • 
discrete local osd porta ns :f the atria: wall ot the coronary 
sinus while distributing- the applied force along the 
5 pes: ca:t Hal ■mil oi the c > ■ ary sinus , 

5 1 . * 1 f > ' f 

5 , e in the 

coronary sinus., the device applying the force to the plurality 
ot discrete localised portions of the coronary sinus. 
10 i>2. v x ! << 

expandable iirorn a collapsed condition to a deployed condition, 
* step is carried out while the device is 

in the collapsed condition, and wherein the applying step 

e wit a balloon, 
54 , e ^it"i ) : cla.r 52 wr N " 
i a < i < s ci o 

20 55, A x trel valvt s v x ce < onri a v sd to be 

placed in the coronary sinus of a heart adjacent to the mitral 
V-d > • Ml ',1 i > ? 3HS for 

applying s od force to £ d serete portion of the aU -j , 

wall of the coronary sicis adjacent to the mitral valve 
25 u n , >, i < i 5 " ^ o j - 5 t f e 

portion of the mitral valve aanulus. 

56, The device of claim 55 wherein the force applying 
means is a Pal icon. 

57, The device oi siaie 15 wherein the coronary sinus 
30 has an unstressed cross-sectional dimension and wherein the 

- iira&i >f the coronary 

sinus Cor changing tuns shape of the odtrai valve annul us. 
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58- The de - 55 er^ir; 'he 

anxmlus has a circumference, wherein the coronary sinus has a 
cross sectional diameter, and wherein the force applying means 
i - an „<- on. e ~ s i> 

B s the mi era $ v c :> 

tra s-.A'iSij apTtersior w 
sinus . 

39, T « de* i evice oca 

< ^ * v ■• > -"cans „ 

60. The device oil claim S9 wherein the expandable 
structure means is mechanically expandable. 

51. The device of clairs 59 wherein the expandable 

j 

distributing means for distributing the applied force along a 
pericardial wall of the coronary sinus . 

63. The device of c. } a \ m 61 wherein the force 
distributing means has a surface area, wherein the force 
2 Or applying means has a surface area defining the at least one 
discrete portion, and wherein the surface area of the force 

force applying means. 

25 u a »• ^ 1 <. ou ^ a 

plurality of discrete portions of the atrial wail of the 
coronary- sinus. 

p" ■»<. <. > o.s ! c-- - t ^ i n j u ^ al 

30 valve annaius , the device -comprising.- 

force distributing means lor distributing an applied 
f rce long > gen * j ial wall of the core >-i, e^ua • and 
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force applying means for applying the applied force 
to at least one discrete portion of a wall of the 

cot 1 va srinuius to 

concentrate the applied force on at least one discrete 
portion of the mitral valve annu'ius. 
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